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, filed with the letter of 



[ ] the drawings 
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, filed with the letter of 
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. filed with the letter of 



□ the sequence listing part of the description 
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the international aPP'>"^t>on w^ filed, unless o.^^ _ 

1 -H .eauence disclosed in the international application, the international 

□ contained in the international application in wrkten form. 

□ f„ed together with the .ntemational appl.cat.on in computer readable form. 

□ furnished subsequently to this Authority in written form. 
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Document 2: US, 4985074, A (Osaka Gas Co., Ltd.) 15 Jan ry . , , 

• . .nts 1 and 2 cited in the mtemational search report, the inventtons set forth m 
Based on the descriptions in documents I and 2 cited 
Claims 1-4 do not appear to involve an mventive step. 

desulfiirization is carried out under a pressure of ^0 kg/cm G ^r less, ^ 
:f OA.2K\ in the presence of a gas contam.ng h>^drog^^^^^^^^^^ 

, .30 states that f.rst tKe temperature of the ^^-^^^Z:^:^ Z^::^^^^^^^ 
range of use and then the nitrogen lowered, that the specific surface area o ^he 

stream of hydrogen for approximate y '"^ ."^.f^f^f^J^bT^o perform reduction before use of the catalyst m order to 
catalyst was approximately 3-1 10 m^ and it is P^^^^^^^^f P^.. ^ ^^^.y^t with a specific surface area of 105.5m 
Sy catalytic activity. More specifica ly Examp e ^^-fj^J "^^^^^^ ,,„,erted this corresponds to a 

and a catalytic nitrogen monox.de adson^t.v,^' ot 0,U / / c ^ 

eata,ystwithanitrogenmonoxideadsorpt.v.tyof8,.c.gor4. g ^^^^ 

Oocument 1 also states that coprecipitation ^ o-ine-y 

oxide can be used as a reinforcmg matena^^ M^re ^P^^'^^^J acetate and n.ckel mtrate. and the 

iTyitrri^^^^^^^ ~ 

oocument 1 does not describe a production pro- - -^^^^ Sri^Lr^d"^^^^^^^^ 

n°ckef z no on an aluminum oxide carrier, and U ^"tes th^aj ^ F^^^^ f ^^, Thus, the time at which the 

"mu Itaneously and then the mixture and ^^J^^^,^^ cracking that contains n.ckel zmc 
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Takashi) [JP/JP]. S/S^1t (YOSHINARl, Tomohiro) 
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CO., LTD.) [JP/JP]; =r 105-0023 mS«B«IE2:M-T g ' IllSeiH2«^» 
iSl-^ Tokyo (JP). 



(84) fi^lH f'i£tit>: 3 — P ^ 's^^ll^ (AT, BE, CH, CY, DE, 
DK, ES, FI, PR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 
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(54) Title: DEEP DESULFURIZATION CATALYST, METHOD FOR PREPARING THE SAME AND METHOD FOR DESUL- 
FURIZATlONUSTNa THE SAME 
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(57) Abstract: A deep desulfurization catalyst for a mineral oil corresponding to kerosene which comprises nickel and/or nickel 
oxide, zinc oxide and aluminum oxide, wherein the content of the nickel component in terms of nickel oxide is 5 to 25 wl% and 
that of zinc oxide is 30 to 70 wt%, both being based on the total amount of all the components, shows, after being hydrogenated at 
360°C, an adsorption amount for nitrogen monoxide under 1 kg/cm^ (9.80 x 10-2 jyip^) ^t 40**C of 4.0 ml/g or more in terms of the 
amount under standard conditions, and has a specific surface area of 10 to 300 mVg; a deep desulfurization catalyst according to the 
above, characterized as being prepared through an activation treatment in the presence of hydrogen at a temperature of 200 to 400°C 
under a pressure of 1 to 20 kg/cm- (9.80 x 10 " to 1 .96 MPa); a method for preparing the above catalyst which comprises mixing one 
of a water-soluble nickel metal salt and a water-soluble zinc metal salt or a mixture thereof with a basic material, to form separate 
precipitates containing nickel or zinc or a precipitate containing nickel and zinc, and then mixing the resultant precipitate with alu- 
minum oxide or an aluminum oxide precursor, followed by molding and firing; and a method for deep desulfurization comprising 
contacting a mineral oil corresponding to kerosene with hydrogen under conditions of 200 to 400*'C, 1 to 20 kg/cm- (9.80 x IO-2 to 
1 .96 MPa) and a LHSV of 0. 1 to 5. 
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sS^fST. 200~400t:. l~20kg/cm*(9. SOX 10-'~ 1. 96MPa)0®ffl 

& : ft(llBftbjS£<0#^tT, *r«li^l£^ i: 7K5^Sr 200~ 400r. l-20kg/ 
cm'(9.80x lO-'-l. 96MPa) . LHSVO. 1 ~ ^ # «! ^ ^ 5 ^ S lift «it 
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MfJ^tt, ^ ■.' y/l'iit/^fk-- .y>/-/K7)- ,y>r;UR!i^^ BfefLftfai;^ LFft^LTvL i ^ 
a%. 30-70 «.S%T'*.'9. 360t:T-7k^iS5Ei^, vS'/t, 40t:-C'« 

-mtmm^&mm-m^m^wx 4. 0 mi/g a±T'j) n , it^aim^i^ 10-300 Di=/g xh 

7K^#ftT. S^;^: 200-400^, fE;'j25M~20 kg/cni= (9.80> io=~ 

1.96 MPa) <^mM^xmm\L^mi.xnhh.^^t^W'^t-t^±.mLmmm.m.f(s.m\zm 



wo 01/15804 PCT/JPOO/05708 



400'C. I£tl:^-^ 1-20 kg/cin= (9.80 X 10 -~ 1.96 MPa) . LHSV (liquid hourly space 
velocity) 7)^0. 1-5 <r,.^{4-T\ ^Mm^^t ^ Z t ^^mt-T ^^^fSi^^iJiizm-t 

ffi^^^r■r5tt^^fflv^5r iicj: 19. i:mm^Mim^s&n'^=t 0.1 ppm ^y^T^x^mm 

<t U^^{kT/u ^ ^ ix<D 3 (b«?fi5c ^n-So 

'MkRrjmitr^i^^=^^i.^^u.<D^,ij-mc^^t. mit--y^/ui^ux 5-25 !tM%<7)m. 
iaT'*>'9. 5-20 M%c7)«5Ba^w^ L < . 10-18 m^%<Dmmtimiciif^L\.\ =.y 

'i^/i-ft5c-;>{l. *T?fitil^i£?& (^T r^TJUlj t«Jtd) l^rt SixS^t^^k^*^ TK^^^Sru^ 
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TJ'm<tTJ'.i=.ryAp;%-^(n'^^^^iZ%tL^ 30-70 m^%(r)3m-^hn. 10-70 ®»% 

(DmmmtK. 5o~7o mm%(/mmimicii{-^Li^^ mt^$iiit. =^y^^u(Dmit 

^ACO-^#fi(l. =^.y>r/U,lg/^>W^|t^ ;,/r/U^^^~;^-ti-^ SffcSff^l^^M&lFlgit 
T/U^ ::ir>A^W.t(7)^5tM{iML. 5-65 Sft%<7)®ffl/45<tf S L «: . 10-65 &m%(D 
L<. 20-50 SM%cDffiBB;JS^t^f*Ll\ 5 mm%^:ihti-^ Z t\Z 

^«W(r)^Sflii<^«.j(fT-(l, 50-500 mg L4^;4i o 360t:T' 2 

I^R37K*i§7ELfltt«J(7) 40t:iCi5!t5-Stfl:^^ag*t^5^t1S4*,^flH^g (standard 
temperature and pressure: stp) T' -1 ml/g a±T-*) 0 . 4.0-7.0 ml/g ;6v4f J L < . 
5.0-6.7 ml/g 75^.^(cif$ 4 ml/g W± t -fS 3 <!r (c i , ^»;:tllftfi!cS-tt*#2) 

^m^mt^^mV^m (metalUc state) Xh^fihiH. -mitm.m^-f^--f (prove 

molecule) \^m^'r ^mm\zt-f£^xv^ztK 4^^m<Dfm(Diio\^. mmm(Dt^ 

74 806 M\ 1995 irO„ 
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200 raVg (Dmm^^mi^P^^ LI\ ;tilSOJt^linia{l. BRT mi^J:^ Ml^t5tl. bet tfc^ffi 
fil (Braunauer-Emmelt-Tailor specific surface area) t LXit^tl^^ 

f6immm:^mitiKmm. ttmm. *et&. i&mm^£ t'^m:fjm^mmx'^ 

;<7 yiiTk^jgTL. rfhtitzitm<^^. ;te^t&-(cig^L. wtL{r«^^{:T/u^-'>A^ 

mM^£hcD^i^m-ti%(ix\.\ Ti^mt^^^mtL-xn. mm^m. mm^§Q. mit^i^. 

-T/U5-;h7j5^t^^ L< , tfc^lSaJi 100-350 mVg L< , 150-300 mVg Ti^X 
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{^<^)^m^L<. 150 mesh ^mM-T ^ X y) L < . 180-^200 mesh <D|Slr 

SffkT/U 5 ^ r>i^Hf/iI^*C(i, ZtiC.t^ mtT,V I =.^MZf£Z>i,<nT:hh. 

K/^i:'*i^(ff>nS„ tits. T/U^ =:r>i,^y-ro;}f:i^->K(l. ^ ^ U > ^ 

l^-fXdloO n,esh(D|$^ia©-rStcO^';»S L<:. 150 n,esh COgS^iiigt-o ^.O^i J; K) 
WSL<, 180~2OO mesh (7)iff^uliig-r5 

fijc^^^J&llff Lai LfijtSI (extruding), ftfiffi^^, ^^^^fifeff^/^ i:'iVJ3i(;);^&^<(^S 
L<ig^T'^5. ^^->tii>^l^, tf,^-:!^-^ fJf^^t/^<t'Si£;§g^-«bf)^*f|: 

9-9 : 1 (Dmmmj^L<. l ■. 8-8 : 2 <7)^6|a75if.t(3i* ^ 
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{5 9 75w*Li.>. mzmmf£<. m^<r)m,m-jjmAmmx'^^^^ ^mis.m 

52ov&.rt-r^ztizj:*)^f^ (sintering) n(Di^.mm^^p/£ < fj: mm.mmn. 

^^m(r>m.mi!.. m-^^a (fixed bed) /x*£:S§{;:tei^L. fijtg 200~400t:. $f*L<tt 
220~350'C. L< 240~330t:. LHSV 0. 1^5 vol/vol h »S L < (i 0.5-4 

vol/vol h-\ J;'9»*L<il 0.5-3 vol/vol h"', ffi/j 1-20 kg/cm= (9.80X10-^-1.96 
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300. $fSL<li 40-200. ^ ^tr-S L< {150-1 50 T-*>-5„ 

±a!(^^f^T*Tto€rl5i>«Kt-S Z i: J: »9 . '^fT^{|';hT 0. i ppm J.:>( FJciaiJ^lfiLfiST'^ 

®?;<?-^c^pWffi^tt 30 vol%;.:iTT-*,':). 25 vol%l^ F;5^ J: L< , 15 vol%i^.(T 

20or£ihiri-5zir{^J;0. ^^<7)flSLi^f4^;ii#ib^L5o S/cS^^^M^ 
LHSV O FISfi^${;IS^$tL/^V^;6^ 0.1 vol/vol h ' ^J.}-.t-r ^ Z t\C ^S. ^ ^ m^^t^*) 

(oum.^mf)-m<t£^mmmf£/s.f}^hiti-i^i.<. 5 voi/voi h ' OT<t-r-5z <birj; t). 



wo 01/15804 PCT/JP00/0S708 



X h^^t'fi^h 20 kg/W (1.96 MPa) A'^mm^f£l'MX'h6. 1 kg/cr (9.80X10-= 

^mA^hi:^Lrzmi^m^i:n^ztf)'^x^z.. m-n:fiimHio ztizx^j , mm-^m 
i'^t LXii. mm 2oo-4oot:« l < (i soo-ioot:. lku aao-ssccx-fc 

fAm(Dm^l^^}^^mmi^J:^ ;< ^ :^it(Dm^i'^'pf£ < fj:^ tift L\,\ f±Jj(t i~20 
kg/cB^ (9. 80X10-==- 1.96 MPa). «*L<(1 1-15 kg/cn,= (9.80X10^-1.47 MPa), § 
t<tt 1-10 kg/cm= (9.80V 10 =-9.80X10-' MPa) Xh^^. ISimtm 
C!t/jXn^immt£i\ MmmnRHmcm^^n-r. GHSV (gas hourly space 
velocity) X 100-9000 vol/vol h ' WlBPBTiitlfTXfi J: I il^ff.m'llitt*Ift, 6ift 

95%i?aifi^;)5 270t:;^T;5W* L<. 0. 008 £ilo/oJW T^J^ff ^ L < . 

^^m^nmmicx^. ^hizum\cm^. m^nz-^m-t^^iK 4^^m<Dmii% 
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--■mt-^Mm^m.mmi^n:kifmmf±mi-mM:^(>^i^mm (r6oi5 m) i:m\.^tz^ ^ 

m 50-500 mg ^mL. ZH^^§^mh L < {ifflB^Sf^^ X (iiftt^W I- y ^ '^H ^ 

r«'J~2 ^fJn7i^(tTJ^i41Lfc. reUa/^T'iSi^ifiS (.Wl^a^t:^^. Research 

Grade) 6-) (0.1 ml) 'Srs^*^ hi^lifi^C^it, -f^^-f^^^^-^ffc^-^^tt^^tll^J^j^^^ 

tU8g (Thermal Conductivity Detector: TCD) T'^^L. 40 1: (7) Hii ^ |g ^ ^ ?|6 ij^ 
(STP) m^LT^tiiLfCo 

BETH:^ffi^<0»J^{i{l. (Belsorp 28SA) 

500-1000 mg ^^f¥L. 'tL^>F^M<^^f:|-W{C^J^L. 10 '- 10"^ nmllg ■h\^m±. 

/lft^af^<^i.^^S|.MM-^m#Lfco Z(7:)^. «$^fc:^^?ajrjr (-196*0 T'^*-55^^ffV\ it 

Mu"n4J(D«S|e(5>j9J^fi7^^-^ -y>ryP& (^#{i}THIM 0. ] wt. ppm) {CjlO, TsfciBy-- 
<^<^fk/Ka#(7)?{ia'.Lcn;<TteWiiiSi{C(i^ -1Ul|^*n1?{c.t ofc (TiSfiAio. I wt.ppm). 
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-mm 1 

mm^ y "-'i- 6 /kftj^ 5. 8 g tmm^.m 2 tr^^ 2-1. :i g ^ 1200 m\ --r:' ^^m^;^ 
r«m<i$it-,t, frf(bnfcitis^(zy-T/u^^^s&3f; 19.5 g ^mMt, M',y&m. iftfi 

f^m^X-m'- 1.6 inmd>c/)m^Nlf55c^'lL. 510t:T 24 S#|/.mfjic L r^ft;-^ 5 wt%. 

K^bilfa 30 wi.%. mitTJ^ i=^OJ^ 65 wt'/oO^H-JJir a tt^J^ A 'r)tt:.^ift]®(l 248 

mVg. -lOr-f/:. -fifefkSf^BSfm (STP) 4.0 ml 'g 7t-! o/i.. ttJI- A lOg -rmft L. ffl^ 
400t:. I±/J1 kg/cm^ (9.80X10^ MPa) :U$BI|7KaiS5£ L , ^tlt^^l^t. rli^ 400^. 

1 kg/cm- (9.80X10- MPa), LHSV 0. I vol vol h ■ -t:PfilRH*rjm *^^^-omi^. 
JIS 1 ij^TjHl, ^ri^'A 50 wt.ppm) ^ii?ttlL/io /^ii/K^/tTMlt (vol/vol al STP) II 

300 i Lfc, /iio. fSL^e^iat^m:^-:^ 15 vol%^^^^7K^^ffl^^/--, Sf^; 500 B.^m 
^Jfe^J 2 

etSfzi -7 tr/u 4 yKln#) 10. 1) g tmm^.§{i e 7kfo4^ 43. g g ^ 1200 ml tr^^ T>5i^7k 

1.6 n«i«Oft^^irf.5c^L. 400t:T- 24 B#Fpmf5g L Tj^ft: A- 10 wt%. Kfbflffa 40 
wt%. |»<l:T/l.5-r>i,5o M<DmmBi:mc. mmR(Dltmimit22i, mVg. 40rT' 
"T^-fgf^t^lSl^i^ilt (STP) 4.8 ml/g /co/i„ B 10 g ^mf-FL. jU/if 38Gt:. !±Jj 

10 kg/cm= (9.80X10' MPa) T 3 mMmm±L. 'tliZ'iim. 350t\ l±Jj 10 

kg/cra-' (9.80X10' MPa). LHSV 0.5 vol/vol h ' -ffTflgtlffJlfi^ii^lH L/l„ 4^4o*^7tJ 
ffltt (vol/vol at STP) n 200 ir Lfc, /£jb\ )iJi«&${C{lJ^|t;tf ;^ 20 vol%^^tf7K^^- 
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M"- y>/-/^ 6 yRlu^ 17. 5 g tmm^M) 6 /Kfll*^ 65. 8 g 1200 ml (7:)-f' :t>-^m7i<i 

i^mm^^. Mmm \ tmm^^'^^^is^v^-.y^;\.itftl^<nitss^%^mz»,t. ^m^-^ 
fz. '('4'bnfciti£#»{>i7K®f^t:Tyu^ ^r>A^»^; 11.5 g ^mnuL. ^6^mmm. mt,fim 
sg-e^f;-: 1.6 nm,i,<Df¥.m^hmL. -.iiovx' 2A mmm.Lxmit=- -y ^ ;i 15 wt%. m 
it^u^ 60 wt%, mitr^u^z^ryj^ 25 wt%oftfe$jsE c ^f^/c„ mm c (Dttmmmi^ iss 
mVg, 4o°cx^<D-mitmmmmm (stp) 5.8 mi/g /-ofcc c 10 g >s:mwL. 

360^:, /iiyjS kg/cm^ (7.84X10 ' MPa) T' 3 l^flH^fc^iliS L. Zn(C'3l«ig#. r^S 330^, 
BEtiS kg/cm^ (7. 84X10-' MPa), LHSV 2 vol/vol h ' T'TtTJlSS^Tte^rii^ttl L/c„ /^^StK^ 
mft\tt (vol/vol at STP) (i 150 t Lfz, Si-^^ 500 B^Pal^tT^i^RJtWL^T^tUtll^^^. iSS^' 

y y/u 6 TKfu^ 21. 0 g tmm^^ 6 /klni^ 18. 0 g $r 1200 ml co^ yi->6c^itc. 

fc. nhz\.tzi[tmm\^y-Tfvi--ry_ui^-^^ Q g ^^jjpL. ic'Ai^mm. wtf,f^mwif 

Xf^m 1.6 mm,A<75tfe:|lMCJ.jc^.L. 330t:-e 24 mM^^LXmit=- y ^ 18 wt%, ^-(L 
ffife^ 60 wt%. mitT^U ^^=-^J.22 wt%CDttjaE D ^Ufz. U (Dlt^lfiati 183 mVg, 

^O-XlXcry^mt'^m^^im (STP) 6.3 ml/gf£ofc, ttJSE D 10 g^^fVL, itlS 360r , 
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/t;'j8kg/W (7.84X10' MPa)T- 3 B#rBl;k^i^^L. Zz^i:.'5\m^ . iS.^ 330X2. f±Jj 8 
kg/cm= (7.84X10- MPa), LHSV 2. 5 vol/vol h ' TTtTRSfijiT/ffi^iifi^J L^c. ;:c^o7k*/*T 
mti: (vol.vol at STP) n 100 irLfc. flJite^{C(±;5i5/gf^x 25 vol%^^tf;K^- 

^ffll^/i. M^t. 500 B$r«m<^.?^«/!Si6£trj«H4^^(i, figi^^>o. 1 wt.ppmJWT. S/c^JtflSL 



g^Sf- 4 ,5. 0 g tmm^'^ 6 7k?D#| 54. 8 g ^ 1200 ml <^-f ^ V^fj^^Jc 

S&X'^B 1.6 nun<<,<Dftt^{^fijc^L. SSO-CT' 24 mT^mS^i.Xmt=. y 15 ,rt%. 

^klEla 50 wt%. fit^kT/U5 = r>i, 35 wt%(OttaE E 5r#fc, ttJS E (Oit^ffi^fi 203 
mVg, 40rT'<7)-K^t^^.?!i*a (STP) 6.1 ml/g ffo/'. ttjg E 10 g ^M^? L. fi^ 
330t:. /t^ 15 kg/cm- (1.47 MPa) T' 3 B.^l L . ItK^'jl^t, fi® 240i:> /L 

;^ 15 kg/W (1.47 MPa). LHSV 3.0 voJ/vol h' T'tfiSR f^-JtT?tt^i(fifia L Ac. ^£*oAi?^7*T 
ffltb (vol/vol at STP) (1 100 ^ LfCo 500 B$B,r^cOgR^|KSft*T?|lH4^^{i. ^||-^> 

0.1 wt.ppm ar. ^f'mmm.mimnm^mmx^:^-^f'. ^^iyL^^^\'-Tikm-^(Dmit 



mm^y'!ryi^ 4 Tkftfe 20. 0 g tmmwm 2 tKId^ se. e g ^ 1200 ml Th^^^^Tk 

12 



wo 01/15804 



PCT/JPOO/05708 



it^i;^ 70 wt%. mitT;u<z^r^j^ 10 wtroOttiS; F f cotfc^ifeigti 165 

mVg. noTx-cD-mitmrnrnwi (stp) e. ? mi/g fco/co mm f lo g ^m^L. 

aOOr, /t/)20 kg/cro^ (1.96 MPa) 3 B#|gj7k*il7i: L. ?il^220r. il 

Jj 20 kg/cm- (1.96 MPa). LHSV 4.0 vol/vol h' -CrtfflSf^ljkl jm^iinU L/c„ f£ioAm/^7 
mtt (vol/vol at STP) (1 40 i Lfc^ 500 B.¥PB'I'#c7)^J$|gi«t*T^ffitt1^(l. 

0.1 wt.ppmaF. ifcmfitssimjmirtm^mm-c-ih-ofz^ fsim^fi:^r^icTmm-^(Dmt. 

mm.=^-y^f\^ 4 7k?U^ 24.9 g tmm&U\ 2 ^KfH^ 56.6 g ^ 1200 ml ffU^^^i^itc. 
1.6 fm4>(n^m^f&m\^. AOOtZX' 24 »#^i^fi)c LT^^k- -y ^/L^ 25 wt%. mtm.i^ 

70 wt%. ^fCT/i^^ rir>i,5 ^t%(Dm^G ^nt^^ fmG<n^t^mma\bs mVg. 4ot: 

T'(7^ --fgfC^«*f^- (STP) 6.9 ml/g ffofco ttiSE 0 10 g ^mfT L. ^aj^" 200t,\ /£ 
/J 20 kg/cm= (1.96 MPa) T' 3 Hf |Jn7k^-iE5£ L . Zix{C.3l<§g# . Um 200t:. Hl;/j 20 
kg/cm- (1.96 MPa). LHSV 5.0 vol/vol h' "Crtfli f^^TJlfi ^ii^ltl L /c. ^^iSMm/^im^t. 
(vol/vol at STP) n 50 <t L/^„ Km 500 I^P^'#<75Sg^|8|i6£*T?i{,t4i^(i^ ^^5^ 0.1 
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ittam 1 

-y 6 /k?n#) 3. 5 g tmm^M 2 ^kfn*^ 56. 6 g 1200 ml (D-( 

mm^it. -Mmm 1 tmmi^. 10 mi%a^i^mT>^=-'yj^t 15 wt%T>'^^T7k^An 
X'i2am^mt^^ti. nibixtzitmmcy -T^v-^^-i^-M8. 1 g^^nu. :ft'^m^^. 

wt%. ®fYk«8l$f}70 wi%, m^tT/l-^^r:7J. 27 wt%<7)(teila a (OtbStfiiS 

ttl91 mVg. 40t:T-c7) -Jfe^l::t^^g4i^5l: (STP) 3.3 ml/g/d o/c„ ttSSE a 10 g-5rM#L. 
£^ 400^, l-£J] I kg/cm= (9. 80 X 10"^ MPa) 3 I^FHlTk^^iSTi: L. ^tH^^m^ . M 
400t:. H:;'? 1 kg/cm= (9. 80> 10 - MPa), LHSV 0. I vol/vol h ' T-rtilSa*Tffi (=1;^^^,- 
50 wt.ppm) Sri£»fflL/c„ ?ifc7k^/tT?att: (vol/vol at STP) 300 <t L 
fCo SiS 500 ^PBl^(D^^J!J£^*r/ltjttt«tfi, 0.8 wt.ppm. ^fc^^ffiii^itTJttttit 

Rt^- y 4 /kfllife 20 g if^rgeSLfri 6 /RfU^I 87. 7 g ^ 1200 ml tT^-f 

xm^t- y^/i- 20 wt%. gf^bffi^^ 80 wt%(Dmm b ^^^f/ce tt^g b (Dttm^ma lo 

mVg. 40t:T^-(75-fg{l:lg^-e5;fi=fi (STP) 3.8 ml/g fcofCo tti^S: b 10 g ^^^^L. M 
38Gr, i±;fj 10 kg/cnr (9.80X10 ' MPa) T' 3 B^^l^^il:^ L , ^itliZ^jmt . tB-fM 
350t:, E^J 10 kg/cm- (9.80X10' MPa). LHSV 0.5 vol/vol h ' T-ftilgf'l^TJtt^iija L7to 
/^ioTjc^/^TJUltt: (vol/vol at STP) {^ 200 <t Lfc, iKfc;: 500 S^fr«1^<7)^3R;gfl^i^^fr^ft^1^^^ 
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fm^ -y^>\^ 6 ;^ciuifei 17. 5 g mm^$^ 6 ^m^sj 27. 4 g ^ 1200 mj (^) Y 
it^5ix/--a:is#)i^ykftfbT/u^ 27.5 g mML. ^omw&. m^tm 

^X-m^ 1.6 m<^(n^m^m'^L. mXX' 24 fl#|!.mitLT||^fk;^-yy/l, 15 wt%. ^ 

240n,Vg. 40'CT'cr)-B|ft:^^-(K;§a (stp) ,.5 ml/gfco/c. c 10 g L, jfi 

S SeO-C. /t^'j 8 kg/rf (7.84XlO 'MPa) T 3 BtPnl/Kf^S^ -tLiC'JI^t, 
330r. i£^8 kg/cm= (7.84X10-' MPa). LHSV 2.0 vol/vol h"' T'mijeirffi^iijtt LfCo 
/^io;K^Vtt?fttt (vol/vol at STP) (1150 tLtz. Sit; 500 I^P^'^£D^fgffi><^tT^ftft4^ 

mm=- y ^Ji' 6 40. 9 g t^mm^ 2 ;tc|n 40. 5 g ^ 1200 mi (D^ir>^^7^[z 

nhfifzit^m[zy^m\tT;^i=.^j.nM 27.5 g mML. ^'A&mm. m',mmx 

l.6m^<t>(DijEm^bmL. 370VX' 24 ^m^f&LXmit^ y 35 wt%. ffi^fbS 
50 wt%. ^fkTyU$ = ^i. 15 wt%(7)«.jt d ^Ac^ mm d <7)tt«dSQll 173 mVg. 

4ox:x(D-'mtw.Mm^m. (std 3.7 n,i/gfcofc„ wjid 10 g^mf?L. ^m:mv. 

15 kg/cm^" (1.47 MPa) X 3 ^F«1^^jl^t, ^tL{C-3l^$, M.^ 240t:, E;^ 15 
kg/ciD= (1.47 UPa). LHSV 3.0 vol/vol h ' T-rfTI? ^^rffl L/c. /^*J;k^/*r»it 
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(vol/vol at STP) {1 100 t L/Cc Kit 500 mmvik<Dmmniiis.n mmk\t. . 6£^^> 0.2 

S^«?=-y^/l- 4 TK^ni^ 5. 0 g tmm^U\Q:^mm2\.9 1200 ml CO^ ;^>5c^7KIC 

nhirx.tztt^m:Ly -Tj^%-rm^ 22.5 g ^^Apl. ^5>igi^^, •WtlifiEMSgT'^l'ff^ 
1.6 mm0«7)t£4^^{Cfjt^L, 400rT' 24 B^BHtfisfijc LT^^k^ y <;r/U 5 wt%. jgf^tlE^^ 20 
wt%. ^^kT/l- ? - 75 wt%<^ttiSE e #fc„ ttJJE e Ott^gSmtt 263 mVg. 40t:T-<?3 

-mi\:.mM^mm. (stp) 5.0 mi/g ffofc. mme \o g %:mm.. as soot:. 20 

kg/cm^ (1.96 MPa) X' 3 J^FwlTK^ilTii ^ tLjcaiigg^ , 220t:. ^ti 20 kg/cm^ 

(1.96 MPa). LHSV 4.0 vol/vol h ' TrfrlEeitTtt^iiJft Lfc. ^£*57ic^/tmit (vol/vol 
at STP) fiSOtLfc. St&500I^P«moa^Sl!afi£*T}fttt*^{i. MH^O. 1 wt.ppmi^iT. 

mm^^ y^)^ 6 TKfO^ 17. 5 g <tfi8fi^i£#f,^ 6 7k?D#; 27. 4 g ^ 1200 ml (D^ -^l^^^i^ 

/c, nhMz.'cmL^^ y -T is.o g ^^adl, *¥mfi5c5«§§-e^ 

B 1.6 mm«(7>tt^^{:ifig^L. 370t:T' 24 B*F«mfi5c LTjgffk- y >r/U 15 wt%. S^jbffi^^ 
25 wt%, ®fft:T/l-5 60 wt%CO«^ f #fco ttjjg f t^tfc^SflJfi 240 mVg, 4010 

-Z'(n-m\\LmMmmw (stp) s.s mi/g f£o/co ttjiji f 10 g -^m#L. ajt' seor, ;£ 

20 kg/cm= (1.96 MPa) "C 3 ^RHTk^il^L. SJt 480t:. E/j 8 
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kg/cm- (7. 84 < 10 ' MPa). LHSV 2.0 vol/vol h ' T-miSeJ*Tffl^i4?ffi L/Co /^JoTk^/ft 

mit (vol/vol at STP) li 150 1 L/c. f^ft^ 500 mPumcDm^fisimjmi^i^i^. ^m^^ 

f^fgf- y >r/l. 4 7Kln4^ 15. 0 g tmm^^ 6 /kft#I 27. 4 g ^ 1200 ml CD^ 

mx-m^ 1.6 Bim«£oii<^ic«L. 37ot:T' 24 mmm.f^s.i.xmt=- y ^ 15 wt%. ^ 

{bffilS 25 wt%. mitT;^ x=-^J.m ^t%(Dfm g ^7t„ mm g Wtt^ffi^lS 240 mVg. 

AQX:x(D-mitm.mm.^m (stp) 5.8 mi/gfco^o tt^sEg 10 g^m#L. ©gseot:, 

ffi;^J 20 kg/cm^ (1.96 MPa) T 3 I^^Tk^ilTcL. M ISOt:, ffi;^ 8 

kg/coi^ (7.84>10-' MPa), LHSV 2.0 vol/vol h ' T'mMe«-»^ii^ft Lfc. f£i6^m/^l 

m\t (vol/vol at STP) (1 150 t Lfc„ SiJ^ 500 ».mr#coai^jijisit*T?ft^4^^-ii, ^n'j^ 
0.6 wt.ppm. tlS/K>ife^:r?lS{lte^^igWfc-ofCo ltt<Kbcfc^tfiJ:iT»£ffl!l-(0«t^k7k;4^<7)8iaj 

fc„ 

ftSf- ^yt- 4 7kiP4^ 20 g^ 1200 ml <^-r^>3^«i;K{w^/i?$-it, %mm\ tmm\^ 
24 g ^mnuL. zM^'^imm. if^m^m^x-m^ i.e mxpcD^m^mmt. aoox: 

X 24 m^^^\^xmit=^y^^i^ 20 wt%. gf^t^T/W ^ r> 80 in.%(Dfm h tt 

^ h <7)tt^TO{i 270 rVg. Ao'x:x(n~mitm.m^mw (stp) 5.9 mi/g/fo/-^ «.«Eh 
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10 g ^Ifff L. &m SSOt:. f±:fj lO kg/cm^ (9.80X10 ' MPa) 3 ffi!F^7K^il5n L. C 
350t:. Ih:h 10 kg/cm^ (9. 80X10 ' MPa) . LHSV 0.5 vol/vol h"' T-rfi 
mmJ^^mmLtz, ^^iSA^M/f^mtt (vol/vol at STP) (± 200 iL7t„ flfeifeB#{CfSj^ 
Sf;^/;^ 25 vol%^^^f;K^^fflV^fco JSJS 500 l^PBl^<DaiiKl!ftfife^:T«H4^^fi, fi£lt^9- 
0.9 wt.ppm. gil^J!tti^*r?tettMfejiS93fco/c. flJi«ltSJS4'{;iTi»£iW'^<^ii£^b:7K5^oa^m 
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mnm 1 

x^m.m.^m.m lo mi ^um. seor. /t/j s kg/cm^ (7.84x lo • MPa) -c 3 m^Ai.mm7t 

L. ^iX\C^\^m.^. 330t:. /i-:;^) S kg/cm^ (7.84X10' MPa). LHSV 2.0 vol/voJ 

h 'T-miSe*TJft^iiiftLf^o ^ «^B#<^;^C^/*T?ltilt (vol/vol at STP) (i 150 .b LfCo S 



*3 





1 












360 


)±.ti (kg/cm^) 


8 


(jab;^) (MPa)) 


(7.84X10') 






CC) 


330 


ffi;^ (kg/cm^) 


8 


(JI;^ (MPa)) 


(7.84X10"') 


LHSV (vol/vol h-') 


2 


?k3^/*rite (vol/vol) 


150 


J^Sf^yx^Wil (vol%) 








fiSM:^ (wt. ppm) 


1 



5>fi 0.8 wt.ppm ST'L;5»flJifigT-#/£3!»>ofCo i^JC. ittJfJiJ 4 JC^Bi" i 9 mit=^ 'y^ 
^^i^M.^^m*^^-t€^m-^ (35 wt%) <D NO 3. 7 ml/g <t'>;'=^<. = -y-ir/Ufig 
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sitit=^y^;\^»n^^mit 5-20 fis%z)5j;»3«^s L<, io~i8 mm%<Dmmi^sct» 

m<D^m\c ^ -^x:^m%^nmm^mn^i^,i>^mm-iSy^ *) . ii^mmmwim^i t'<Dm 
mif^itm-B-i^a. ttmrn a \c7^-t^oiz. ^^^-fk-iJier 9^-r</^5, /^lyitn^ 

mVi:m(D=^'y^;U (in) iT'iitT L^V^fc>^T^ ^-^-5 ' <t T'^ 5/ -ir/L- 

^tih<Di^^:A'^fiki-Xoi^. ^-y^/Uf^a^^^ Sfe^LlE^^fie^fc it/tSffkT/U > = 



22 



wo 01/15804 PCT/JPOO/05708 



23 



wo 01/15804 



PCT/JPOO/05708 



in ^ (D SSi m 

'&^m<D^i\m^nL. -y^^^m'^<D^^mAmit^-y^/umwx' 5-25 m 

<tSf&ro#Wft/65 30-70 fia%T-*) "9 . 360t:T'7K^iS5E^. I kg/cm'" (9. 80 X 10 ^ MPa) , 

AQx:x^(D-m\i'^m^^wiimm^m^%x' a.q n.i/g fj^A^xh^. itm^mt'^ io~3oo 

2. 200^400^:, 1-20 kg/cm- (9. 80 X 10 =~1. 96 MPa) <7)*5 

200~400t:. JEM^ ]~20 kg/cm^ (9. SOX 10 =- 1. 96 MPa), LHSV 0.1-5 CDm'¥X\ 
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